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Although antibiotics have been successful in eradicating the infecting organtism in many cases of childhood bacterial meningitis, major neurological complications continue to occur.'-3 For many decades physicians have relied upon necropsy to determine the pathogenesis of 'these complications. 46 Only limited help has been obtained from cerebral arteriography and pneumoencephalography.78 The complexity and risk of such procedures prevent wide use.9'10 Recent application of computed tomography of the brain (CT) has provided a unique and relatively simple noninvasive radiographic method for examining those children with bacterial meningitis who developed neurological complications. [11] [12] [13] [14] CT has provided additional information concerning the pathogenesis of the neurologic complications.
This report describes a four-year experience with CT in acute childhood bacterial meningitis and discusses clinical correlations with the CT finding of infarction.
Methods
A retrospective study of bacterial meningitis in childhood was undertaken at the University of New Mexico Medical Center for the years 1975 to 1979. The University of New Mexico Medical Center provides primary care and also serves as a referral centre for the region. CT was performed on all children with bacterial meningitis whose illness was complicated by seizures, hemiparesis, persistent fever, persistent full fontanelle, or prolonged alteration in mental status. Ninety-eight consecutive children with the diagnosis of bacterial meningitis were reviewed retrospectively. Forty-nine children had CT because of the above complications, their ages ranging from three weeks to five years with the majority being under one year of age. Five patients also had followup CT performed six months to two years after the acute illness.
Thle diagnosis of infarction was based on CT evidence of single or multiple circumscribed or wedgeshaped areas of decreased density without major mass effect. In two patients these areas showed contrast enhancement. When repeat CT was performed one or more months later, the areas of infarction became cystic in appearance (fig 1) . Initial CT in the patients with infarction was performed between three and 100 dlays after the onset of symptoms of meningitis. Seven patients had their initial CT within nine days of onset. The ages of the patients with infarction ranged from three weeks to 11 months. Twelve were males.
An attempt was made to correlate the presence of infarction with seizures, hemiparesis, ventricular enlargement, cerebrospinal fluid findings, bacteriology, antibi6tic treatment, brain pathology, and outcome. An EMI Mark I Scanner with a 1602X 160 matrix was used in this study.
Results

Infarction
Twenty-seven per cent (13 of 49) of the children who had CT demonstrated one or more abnormalities compatible with the diagnosis of infarction. In nine patienrts the areas of infarction were predominantly unilateral.
In one child with CT' findings of infarction ( Cerebral angiography has revealed vascular lesions in children with bacterial meningitis.9 10 1', Abnormalities occurred in cerebrovascular dynamics as well as arteritis, thrombosis, thrombophlebitis, and vascular narrowing. These reports have provided further evidence of the severe abnormalities in cerebral blood flow which accompany bacterial meningitis in childhood.
Our findings on CT confirm these pathological and radiographic examinations. Focal cortical areas of decreased density without major mass effect were demonstrated by CT in children with bacterial meningitis. The areas of decreased density often occurred in a vascular distribution and were felt to be compatible with areas of infarction (cerebrovascular accidents) secondary to a vasculitis produced by the infectious process in vessels entering and leaving the brain.'7 A brain biopsy in one patient was taken from an area of CT low density. The biopsy revealed the pathological findings of infarction thus helping to establish the association of cortical low density lesions on CT and infarction. However, focal areas of cortical necrosis secondary to some other factor, although unlikely, could not be completely excluded in other patients. Hemiparesis was relatively uncommon, perhaps reflecting the bilateral occurrence of the lesions.
CT evidence of infarction occurred in several children who had the diagnosis of meningitis established within two days of onset of symptoms of a febrile illness, and had relatively rapid institution of appropriate antibiotic therapy. Thus, delay in institution of appropriate antimicrobial therapy may not be causally related to infarction in all cases. Low CSF glucose concentration occurred in seven cases, but its significance in infarction is uncertain. Eleven of the children with CT eVidence of infarction also had CT evidence of ventricular enlargement. We were unable to determine conclusively whether this was related to increased intracranial pressure or to a relatively acute form of brain atrophy. Perhaps both mechanisms played a part. Follow-up CT, at least one month after the initial scan, was performed in five of the patien'ts with ventricular enlargement. The Severe hypoglycorrhacia-< 0-6 mmol/l 7 Cerebral infarction in survivors of childhood bacterial meningitis appears to be a serious, relatively common complication that may have been overlooked by clinicians prior to the availability of CT. Bacterial meningitis may produce a vasculitis of cerebral vessels with consequent thrombosis and ischaemic infarct. Meningitis is a disease process which may exert a profound secondary effect on the brain parenchyma.
